Low density lipoprotein binding and de novo synthesis of cholesterol in the neocortex and fetal zones of the human fetal adrenal gland.
The binding of low density lipoprotein (LDL) and the de novo synthesis of cholesterol in separated zones of human fetal adrenal (HFA) tissues were investigated. The number of LDL-binding sites was 2-fold greater in membrane fractions prepared from fresh fetal zone tissue than in those from neocortex tissue. The binding capacity for LDL in fetal zone and neocortex membrane preparations of HFA tissues maintained in culture in the presence of ACTH was 2-fold greater than that in membrane fractions of control tissues. The rates of de novo synthesis of cholesterol also were determined in separated zones of HFA tissue by measuring the specific activity of 3-hydroxy-3-methylglutaryl coenzyme A reductase in microsomal fractions prepared from HFA tissues and by determining the rate of incorporation of tritium from [3H]water into cholesterol in HFA tissue fragments. The rate of de novo synthesis of cholesterol in fresh fetal zone tissue was twice that in neocortex tissue as estimated by these methods. When separated zones of HFA tissue were maintained in culture in the presence or absence of ACTH, the rates of de novo synthesis, as determined by the rate of incorporation of tritium from [3H]water into cholesterol, were stimulated to a similar extent by ACTH in both fetal zone and neocortex tissues. However, the specific activity of 3-hydroxy-3-methylglutaryl coenzyme A reductase was increased to a greater extent by ACTH pretreatment in neocortex tissues than in fetal zone tissues. In summary, fetal zone tissues of the HFA gland have a larger number of LDL-binding sites and higher rates of de novo synthesis of cholesterol than do neocortex tissues, and ACTH stimulates LDL binding and de novo synthesis of cholesterol in both zones of the HFA gland.